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Aircraft aerodynamic surfo^e bonndary layer control propedure - 
uses vortex chambers at rear of aerodynamic surface com^ected to 
low-pressure source 

TRimCF RES PRODN ASSOC 91.10.14 91STJ-5004219 
(94.07.1S) *WO 9308076-Al B640 21/08 
The aircraft aerodynamic surface boundary layer control procedure 
consists of producing linked vortex flows in chambers located in the 
rear part of the aerodynamic surface, from which air is sucked. The 
speed at which the air is sucked out Is controlled, at first Increasing 
it gradually to produce linked swirl flows, and then maintaittfngf it at 
a level at which there is a non-separated flow over the aerodynamic 
surface. 

The pressure is measured at the rear section of the aircraft, and 
the non-aeparation of the How is judged from the maximum 'value of 
the pressure. The aircraft on which the method is carried out has a 
fuselage in the shape of a supporting wing, jet engines ai^d a gas 
dynamic boundary layer control system, with a row of resx swirl 
chambers which are open on the boundary layer side and linked to a 
low-pressure source. 

ADVANTAGE - Improved boundary layer flow with reduced 
energy consumption. Bul.i3/15.7.94 (4pp Dwg.No.0/1) 
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nofpaHMHhoro BTOH K nooepXHoeTki m 
ypoDCHi. OTcoea ywentiuaioT flo MMHMMMbHaro. 



IB H3o6poTerinH ■ yM&hwidHtia aneprosaTpar 
flW) ynyHiuBHMft aspOKJUHaMMMaetinx 
xapaicrepticTMK J1A nyreu eT«eca norp^HitHHoro 
eno8, 3td flpororaensi tbm. tfo 6 - 



noBapxhocm 
I qjopMMpt 

npMCOeflMHBHHBlX enxpdrt e A-i«(lKSIX B K0pM03a» 
HSCTM nOBOpXHOCTH nyT6M ©TCOOa BO^Xa H3 

nonocTfifl iiMBeK, b npoKscc orcoca CKOpocrb 
oTSopii aoviyita nocranaHho yBan»MMBaioT bp 
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NAUCHNO-PFiOiJVOOSTVENNOE 



MASS A.M., PUSHKIN R.M.. FISHCHENKO S.V. 
(54) METHOD TO CONTROL POUNPARY LAYER ON AERODYNAMIC SURFACE OF AIRCRAFT 

power ecnsumpUon the 



(57) Absiraw- 

FIELD; aviation, SUBSTANCE; maifiod m 
Uaaact on fonrairan of Joining swirts in 
oelld or raar pan of me aaroilvnamiG 
surface Dy suction of air from oaviues of 
tha cells, Dun'ng sucuon process spaed of 
air suction is steadily increasino till tne 
inswn; of full connection of the boundary 
layer to Uia surface and formation of awirls 
in the celb. Thert l«val Of suction IS 
" minimum, mat sun 
- - "-win^ around tne 
3 BircFBft. To gat 



is being tiuck<»d from the oeiis, 
being formed in eniiiB stream, ' using 
afadi*nt of pniiesure, produced durtns 
process of air stream continuous flowing 
around me aerodynamic iiurfacc and (sucking 
air in Bsnas from Via cella by tfia atraam 
wiifi Tfie nelp or ejection, beginning witn 
the culls, thai are maximum eiese to the 
rear. EFFECT: me 
boundary (ayar on 
aircraft. 4 d, 1 dwg 
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MSHHo K cfiocoes^M ynpaaneHnfl norpaHUHHbiM 
nosM ATI" M3MenSHv|>i UDpOAHHaMMsacKvix 



ripM QtSTaKaHMM KOpMOawx nopapxHoCTeti. 
aneweHTOB KOHOTpyiiumi caMonaroB >i 
naTSTsnbHbix annaparoa hs otmx nooepxHocriix 



>TOK HB cnocoOcM ocymacTsntiT'ii 
PfimiBHute npOTMH rpawicnra aa[>/iani>m h 
orpiMBCieTCfl or noaapxhocTM. Dpn OTpMsa o 



flnq npeflpTepauieHVin oTpbi^ noroiea m 
ynvHiudHMR aspQAMHaMMsecioix xap^itrapi^TUK 
caMoneroa h ncTarenbHux annaparos 
npHCTBHOHhwe MHaKooopTribio cnOM noTona 



rnio npucraHosHoro noroKa h 
npeofloneaart fionhiuMo 

" n cnooQoynpimndHMn norpaHUHHMM 

KOTOpOM OT60p aO^PyXa M3 



M AocrxFaercn nannoa npi^coawheHMa 



OTCoca yMeHtHuaior AO 
3. npM noTOpoM aina umbot i|<eCTQ 
eu3OTpbiPHoa o6reKaH>4e noBspXHOCTki 
a arnapara. 



cKOpOCTHX ocyu^GcrenflTis na peMMuax 
9)i<en(tiOHhOro orSopa aoa/lyxa A^iSSK, 
E)x3puMpyM Ann sToro noa soa/i^MCTBiiaM 




3 ypoBHfl 

KOTopux HS'^kiiiaaTCd cHiWBHMt: oaaneiiMR npvi 



R Q ans SHaprOBMKOCTII w. . . 

^-.JSPMflyxa. 

l^^aacreH cnaco6 ynpaeuidHMii norpaHM<4hbiu 
cnosM HO aapoflMnaMinacKoii nosepxHOCTH flA e 

riOMOUtWO □SpaSOOaHIIHX B KOpMOBOA HOCTM 

noBapKHOCTM st^xpeSbix xsaaK, aocTo«i(MM b 
orCopo HosAYxa yi3 M no/iocTstt [2]. 

flocne npHcoeam-enMS norpahH-iHoro ono« k 
nosepxHoorn AA, b flMe^iojt oSpaaycrCA 



i3ciiwiiaaaCtcTS>^a noTQKOB □DecnosKiuaei' 
iKMX ahaMSHHd CKopoCTcfi b 

visScirtAdr rtpecMC^asan Gas 
niuioxaiTomiHtiia rpaonatnt* 

QAHaKS KtKpaicrHBKOOni 1 



nosepxHooro, s 



9 cKopocrTu M ann Haflsworo 
nPMS06flHn«HKR norpaHMHHoro aioti, hto npM 

MM/lblX OKOpOCTW npHBOflOT K SOnDlUMM 

aHaprcMQTpaTQM. 

SaASHa nsoDpsTchxfl cocroMr o pa^ooTva 
TaKoro cnocooa ynpacineHMfl nsrpaH»i>itiMM 
cnoeM, peannaaMnsi Koioporo ha TpeOyeT 
fionbiunx aHuprosaipar wis fiaaorpbiBhora 



npHCOaflHHBHHbp: 
oOpaaoaaHHbPC - 

nyreM OTOopa 



eaaorpuBHOM o( 

noBapKrioern. Dotok oo^nyxa, o 

__ - oTOMpaai sa 'CHBT 

■)yrMXflsae«, 

ypo^b 

klaaeparaHHa noficHJiisTCfl lepTexoM, Ha _ 



npmcxoAHT n«p«r$i(aHMa BosA'xa 
npnoTBHOMhofi oonaoTM Tessm 

CKopocTb raaa a norpaHMiHOM cnoa 
Bospacraer c aospacraHHaNf cmpocTM prSopa 
BDSAyxa Ma na;iocrefi nnaaK. npit Hamropoti 




Ha noaeiMtHOCTti npn yaanMHaHnn 
cKopocTM orCopa Doanyxa csMABTsnbCTByeT o 

DB30TpbtBH0M oSTEKariMM nO06pXWO<fTH M 

BOSHMrtKOBeMnn npMcowHBMhbix BuxpuW e 
swe^nax, 

riDCnO npW0OL'flKlheHM« nOTOKa CKQpOCTH 

OTtiopa BOfv?yxa yMsHbiuaioT. npn- otom 
nKTBHCHBHOCTb oiSopa B03Ayxa M\ipta Bf.OHnO^ 
oTBOpcTHB 2 nneRKn cnnwaaTofi. DocKonbiy hs 
napaflriBfl KpoiKKc 3 flXQiaHOro OTflspe- " 



BNSOOCiD: <:HU 8Q1BB41C1_I_?. 
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CO CTOpOHM KpoMKH 3 K . 
CrOpOHbl 3a;3H9n KpOMKH ' 

- — la ypOBMR OTCOca 

pm(9m"ii MrtpKy/umwonnorb tc 
(npHCaaAi^HOrtHOrci BHxpn), 



ypooano OToooa yMSMbujBKiT ao 

Bo^Kflia, fipu KOTOpHx ewe HMeeT uscro 
naaoTpbiBHOc oeSTBKanxB noeepxHQcni. ripH 
HanaiH) QTpuBa noTQK^ ypoBSHb AaMiBhkifl b 

IfODMODM^ TOntCBX H5HI1HIt«at HBABTb. 

o. WToObi yMSHhiuMTb 3«eproaaTpaThi 
Boumxa «>W»T 
siM»p. Ann STOTP rwa 
AaftoTBMfifM nonontHToflBMoro rpEuxeHra 
flaBTOHMH, peannayaMoro hs noaapxHcxnvi npH 
ee QasoTpoiBHOM oiraK^nm. B KopMORoR hscivi 
())C>pMbipyiaT oaii\M noTox e aos/vxB B 
HanpaonariMH QT KopMOQQH K nepeoR AMSRita, 

rpafldCHr /jaensHUfl ycKOpasT noron h 
». = 7 j„ asaf^KM na^iBBT b 

=i. npusT " 



IK M bicnckni>3yioiMM(i puiinMaosaHHbi^ 
Ha noBspxHocTvi rpaA»iahT abb/ichmh npM 

6E30TpWPriOM 06TeiaHMK, MTQ BCAST r< 

cHMjiiurtHio sHsprooaTpar m£i otcoo. 

(PopMyna ktaoSpeTeMktn: 
1, cnocoE ynPABJiEHUfl 

norPAHHShWM CJIOEM HA 

AaPOflMHAMUMECKOW nOBePXHOCTM 



nETATEJlbhOrO AnHAPATA, ocHoDaHMxlR Ha 

CPapMHpOBahrtH npHCOBAXHCtHHbllf BKXpsn S 

DHedKax, oepa^ooaHhcix a KOpMOBofi hscth 
noBopXHOCivi, nyrciM OTCoca eosflyx^ H3 
noncxroi; ;iseeK, onwMBiDLHM(ica tbm, mo e 
npOMscce oreoca cKopoCTb OTCopa so^/iyxa 
nocrenehMQ ysunHMMDaiaT ao iviOMaHTa 

06pa30Bi]HHn npHCOQOMhCniHblX BtixpcH. npH 

KOTopoM /locTtiraaTcil nc" 

norpaHMUHoro cnon 



1, OTJikiHaioatMficn Ta))<, ^ro 



QTtoe npM 

acyutasTansiiOT Ha peiKHMax 3)i<ui(i4tiOi'|l'iarci 
OTCopa BDSflyxa ks HHoeK. qsopMnpya ana ototo 
nofl Bov)6licrRi/(aM ycraHoSMDUjerocfi bo 
M TeMSHMM nonoxnre/iw-ioro ^pa/jnahTa 




norpsHMMHora KnosapxHooTii MchonbsyioT 

MOMam floOTMXOHun HSMSpeHHbiH pSBnpHMeM 



4, CnoiSD6 no nn.1 m 3. O 
>^o B KanecTB^ MHHMusnbHofe ypoani^ orcaxa 
Mcnojibayior Sh^^mbmvio CKopocrtsii orCop^ 
Boapyxa, npn KOTOpNX H" " ^ " ■ 



o 
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